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CHAPTER 1 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 BACKGROUND OF STUDY 
 
Global temperature has increased 0.6°C in the past three decades, but it increased to 0.8°C in 
the past century (Hansen et al., 2006). Global temperature will warm up by 1.5°C to 4.5°C if 
the carbon dioxide concentration reaches the predicted level of 600 parts per million by the 
year 2050 (Masih, 2010; Solomon et al., 2009). As anthropogenic warming continues, the 
characteristics of droughts and heat waves will also be altered (Tangang et al., 2012). 
Malaysia shows warming trend in the annual mean temperature with increasing 0.04°C every 
year (Quadir et al., 2002). Climate change is expected to increase the frequency, duration and 
intensity of extreme weather events and associated droughts, wildfires and rainfall events 
(Karl et al., 2008). As the global temperature increase with no increasing in rainfall amount 
will lead to a much drier forest and make fire ignition occur easier (Wotton and Flannigan, 
1993). The relationship between meteorological conditions and fire occurrence is well 
established. Forest fires tend to be more severe when temperature is high and air humidity 
and fuel moisture are low (Pinol et al., 1998). 
 
2 
 
Many physical, chemical, mineralogical and biological soil properties can be affected by 
forest fire (Certini, 2005; DeBano, 1999; Solera et al., 2011). The energy generated during 
the ignition and combustion of fuels provides the driving force that is responsible for the 
changes that occur in the physical, chemical, and biological properties of soils during a fire. 
The magnitude of change occurring during a fire depends largely upon the level of fire 
severity, combustion and heat transfer, magnitude and depth of soil heating, proximity of the 
soil property to the soil surface, and the threshold temperatures at which the different soil 
properties change (Beyers et al., 2008). Wildfire can profoundly impact soil properties by 
consumption of organic matter (Perez et al., 2004) and alteration of soil structure (Ulery and 
Graham, 1993; Duriscoe and Wells II, 1982; Fonseca et al., 2011; Solera et al., 2011; Hubbert 
et al., 2006), which in turn impacts the soil-water characteristic curve (SWCC). SWCC is a 
major governing factor for soil water movement which measure of the amount of water that 
can be stored in a soil, and together with infiltration, determines the rate of precipitation. It 
is therefore an important parameter in process-based hydrologic and erosion models. In this 
study, the suction-water content soil-water characteristic curve was established. 
 
1.2 PROBLEM STATEMENT 
 
Global temperature shows warming trend for the past few decades and expected to increase 
continuously which will increase the frequency, duration and intensity of extreme weather 
events and associated droughts, wildfires and rainfall events. Forest become drier and make 
fire ignition occur easier as the global temperature increases. Many physical, chemical, 
mineralogical and biological soil properties can be affected by fire depends on the level of 
fire severity, combustion and heat transfer, magnitude and depth of soil heating, proximity 
of the soil property to the soil surface and the threshold temperature at which the different 
soil properties change. Changes in soil properties impacts the SWCC which is an important 
parameter in process-based hydrologic and erosion models. In this study, the changes in soil 
properties between unburned and burned soil at different temperature were investigated. 
Other than that, the differences in SWCC of unburned and burned soil were also established.   
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1.3 RESEARCH OBJECTIVE 
 
The objective of this research were as follows: (i) To determine the properties of unburned 
and burned soil at varying temperature (ii) To establish the drying suction- water content soil- 
water characteristic curve and (iii) To predict temperature of forest fire occurred on site. 
 
1.4 SCOPE OF STUDY 
 
In this study, the soil sample obtained from hillside at Jalan Gambang, Kuantan was 
considered. Several laboratory tests were conducted in Soil and Geotechnical Laboratory in 
University Malaysia Pahang to investigate the water retention behavior of unburned and 
burned soil at varying temperature. In this study, only drying soil- water characteristic curve 
was established and only one technique were used which is chilled-mirror dew-point 
technique. 
  
1.5 THESIS OVERVIEW 
 
The thesis is divided into five consecutive chapters. 
 
Chapter 2 explains in detail on climate change in Malaysia and the range of temperature that 
affect soil properties. It also presented the previous researches on the effects of fire on 
physical properties and its effect on soil-water characteristic curve of different type of soil 
and fire severity. 
 
